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Abstract
Introduction: People who inject drugs (PWID) remain at high risk of HIV in many countries. The HIV prevention cascades
have been proposed to replicate the success of the treatment cascades and reinvigorate the prevention programmes through
improved monitoring, planning and delivery. We adapted the cascade framework to the PWID context in Ukraine, assessed
gaps and analysed factors associated with achieving “access” and “effective use” outcomes.
Methods: Self-reported data on the use of prevention services and risk behaviours from the 2017 integrated bio-behavioural
survey among PWID in Ukraine were used to construct cascades for needle/syringe and condom programmes (NSP and CP).
Socio-demographic and behavioural variables were evaluated as potential correlates of cascade outcomes.
Results: The NSP cascade analysis included 7815 HIV-negative PWID. Motivation to use clean syringes was not assessed and
assumed at 100%. Access to clean syringes through NSP in the past 12 months was reported by 2789 participants (35.7%).
Effective use of syringes (no sharing in the past 30 days) was reported by 7405 participants (94.8%). NSP access was higher
among women, individuals older than 44, and mixed drug users; while effective use was reported more frequently by men and
opioid users, with no difference by age. The CP cascade analysis included 6606 (85%) of the HIV-negative PWID who had sex
in the past three months. Of those, 2282 (34.5%) received condoms, and 1708 (25.9%) reported consistent use with all part-
ners in the past three months. Older PWID and mixed-drug users accessed condoms more frequently; whereas younger sub-
groups and opioid users used them more consistently.
Conclusions: Overall, the cascade framework was useful to describe the status of HIV prevention among PWID in Ukraine
and to identify areas for improvement in the programming and evaluation of HIV prevention. Access to needle/syringe and
condom programmes was substantially below the recommended levels. Effective use of clean syringes was reported by a vast
majority of PWID, although likely affected by self-report bias; whereas consistent condom use was infrequent. Socio-demo-
graphic and behavioural variables showed significant associations in NSP and CP cascade analyses, with little consistency
between the access and effective use outcomes.
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1 | INTRODUCTION

The number of new HIV infections is declining globally,
although at a pace insufficient to reach the ambitious targets
set by UNAIDS for 2020. Contrary to the global trend, some
countries demonstrate an alarming growth of new infections.
In Eastern Europe and Central Asia (EECA), the incidence has
doubled since 2010 [1]. In EECA, and many other countries
across the globe, new HIV cases remain highly concentrated
among people who inject drugs (PWID) and their sexual part-
ners [1-3].
Numerous interventions have been developed and proved

to be efficacious in blocking all possible routes of HIV trans-
mission in different populations [4]. However, their coverage,

and thus the population-level effect, remain insufficient to
achieve the global targets, prompting UNAIDS to announce a
“prevention crisis.”
In contrast, the progress in HIV treatment domain has been

more pronounced. To a significant extent, it was achieved due
to consolidated advocacy efforts instigated by the 90-90-90
target framework. In this framework, the key indicators are
organized along the HIV treatment cascade, creating a simple
and useful visualization of achievements and gaps at the main
stages of HIV care [5]. This methodology was eagerly adopted
by programme planners, advocacy groups, researchers and
global policy makers [6].
The HIV prevention cascades have been proposed to repli-

cate the success of the treatment cascades and reinvigorate
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the prevention programmes through improved monitoring,
planning and delivery [7,8]. The original concept proposed by
Hargreaves and colleagues [9] was primarily informed by the-
ory and data from the programmes addressing sexual trans-
mission, such as condom distribution [10]. Considering other
prevention methods, the authors acknowledged that some ele-
ments of the cascade may become irrelevant (e.g. adherence
in voluntary medical male circumcision programmes [VMMC])
and advised to not “oversimplify HIV prevention” [8,9]. The
diversity of target populations and corresponding prevention
modalities was highlighted by some critical reviews [11], indi-
cating that the multifaceted nature of HIV prevention is not
fully compatible with the linear logic of the cascade approach.
Despite the apparent need to bolster HIV prevention, there

is a notable scarcity of published literature on HIV prevention
cascades. Aside from early publications on condom distribu-
tion, VMMC [10], and pre-exposure prophylaxis [12], there
are a few conference abstracts [13] presenting cascades with
actual program data. To the best of our knowledge, no previ-
ous publication has assessed an HIV prevention cascade for
PWID, either theoretically or using real-world data.
Ukraine has the second largest HIV epidemic in Europe,

which contributed about 11% of 141,553 newly diagnosed
cases in the WHO European Region in 2018 [2]. The epidemic
was initially driven by PWID, who continue to have the high-
est prevalence among all key populations (22.6% in 2017) and
to play a key role in ongoing HIV transmission [14-16]. The
prevention programme, supported by international donors,
expanded rapidly to reach 226,469 individual PWID with the
minimum prevention package in 2017 [17]. The package is
based on WHO recommendations [18] and includes provision
of syringes (typically limited to 10 per day), condoms (3 per
day) and peer or social worker counselling. The quality of the
Ukrainian prevention programme has earned positive reviews
and has been recognized as best practice in Europe by WHO
[19].
In this study, we address this gap and adopt the HIV pre-

vention cascade framework to the context of PWID program-
ming. Using integrated bio-behavioural survey data from
Ukraine, we have constructed cascades and analysed factors
associated with achieving or not achieving each stage of the
continuum for two prevention interventions – needle and syr-
inge programmes and condom distribution.

2 | METHODS

2.1 | Study design

For this study, we used data from the integrated bio-be-
havioural survey (IBBS) among PWID conducted in Novem-
ber–December of 2017. Details on IBBS methodology in
Ukraine are available elsewhere [16,20]. In brief, the cross-
sectional survey was conducted in 30 cities (all 24 regional
centres and six larger cities of regional significance) using
respondent-driven sampling. Eligibility criteria included pres-
ence of injection marks (verified by study personnel), self-re-
ported injection drug use in the past 30 days, and self-
reported age of 14 years or older. All participants completed
an interviewer-administered questionnaire and provided blood
samples for the HIV test and other assessments.

2.2 | Cascade formulation

We constructed two separate cascades for the core compo-
nents of HIV prevention among PWID: needle/ syringe pro-
grammes (NSP) and condom programmes (CP).
According to the original framework [8-10], the first ele-

ment of the prevention cascade is the population at risk of HIV
and in need of the intervention. Accordingly, the NSP cascade
consisted of HIV-negative individuals who inject drugs at least
once in 30 days. Considering the limitations of self-reporting
(see Discussion), we did not use risky injection practices (e.g.
syringe sharing) as a criterion. The CP cascade was restricted
to those PWID who are sexually active, that is, had at least
one sexual partner in the past three months.
The second element of the cascade is generally conceptualized

as awareness of HIV risk and willingness (motivation) to use pre-
vention tools such as syringes and condoms. The IBBS in Ukraine
did not assess the perception of personal HIV risk, nor did it
assess the motivation to use the prevention tools; hence, we
could not analyse this indicator. However, to retain this impor-
tant step in the cascade, we assumed the motivation to use clean
needles to be 100% as an injection with a new needle is less trau-
matic and in most cases PWID would prefer a new one if they
have it available. In contrast, willingness to use condoms is not
universal [21] and we, therefore, conservatively assumed the
motivation to be equal to the next indicator.
In the next stage of the cascade, characterizing access to

prevention, we included PWID who received a syringe or a
condom free of charge in a prevention programme in the past
12 months. It is important to note that in Ukraine syringes
are openly available for purchase in pharmacies, which is the
main source of clean syringes for PWID since, in most cases,
the prevention programmes cannot provide enough for each
injection. Similarly, PWID can and do obtain condoms outside
of the prevention programmes. The IBBS questionnaire did
not include questions about access to prevention tools else-
where, therefore our cascade indicators were limited to the
access to services in the prevention programmes.
The final stage of the cascade reflects the effective use of

the services, such as safe injection practice or protected sex.
For the NSP cascade, we defined it as using only clean syr-
inges in the past 30 days. For the CP cascade, the final indica-
tor included PWID who always used condoms with all types
of partners in the past three months.

2.3 | Statistical analysis

2.3.1 | Outcome variables

All analyses were conducted in a subsample of IBBS participants
who tested negative in the rapid HIV test, conducted in accor-
dance with the WHO testing guidelines for HIV diagnosis in high
prevalence settings. Access to clean syringes or condoms in
prevention programmes was based on responses to the following
questions: “Have you received a syringe free of charge in the past
12 months?” and “Have you received condoms free of charge in
the past 12 months?”. Effective use of syringes was determined
by one question: “During the past 30 days, have you injected
drugs with a syringe previously used by another person?”.
Consistent use of condoms was determined if the participant
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answered “Always” to the question, “How frequently did you use
condom with this partner in the past three months?” for each of
the four types of partners – regular, casual and commercial, as a
client or a sex worker.

2.3.2 | Predictors

We used key socio-demographic and behavioural variables as
potential predictors for the cascade outcomes, including: age,
sex, education, marital status, monthly income, duration of
injection drug use and drug type that was injected during the
past 30 days. The drug type was categorized as: exclusive opi-
oid use – heroin, opium, desomorphine, home-made opioids,
illegal methadone or buprenorphine; exclusive stimulant use –
amphetamines, methamphetamines, cocaine, synthetic cathi-
nones (“bath salts”); mixed use of opioids and stimulants in
any combination during the same time period or other drug
use.
In the bivariate analysis, the association was tested using

chi-square test. Variables significant at p < 0.1 level were
included in the multivariable logistic regression analysis. The
final model with the best fit was selected via a backward step-
wise technique using Wald test. Explanatory variables were
removed one at a time if they were not associated with an
outcome at 5% level of significance. Age and sex variables
were retained in all models, even when they did not have a
significant association with the outcomes.
Data were analysed using SPSS v.23 (IBM Corporation,

Armonk, NY, USA).

2.4 | Ethical approval

All procedures in studies involving human participants were
performed in accordance with the ethical standards of the
Institutional Research Committee and with the 1964 Helsinki
declaration and its later amendments or comparable ethical
standards.
Prior to enrolment into the study, all participants were pro-

vided with comprehensive information about the study and
signed a consent form. The study was approved by the Institu-
tional Review Board of the Ukrainian Institute on Public
Health Policy (Kyiv, Ukraine) and was reviewed for human
subject issues in the research determination process by the
Centers for Disease Control and Prevention (Atlanta, GA,
USA).

3 | RESULTS

Of the total 10,076 PWID recruited in the IBBS, 2,261 tested
HIV positive and 7,815 tested HIV negative, resulting in
22.4% HIV prevalence. The median age of participants was
35 years (IQR 30 to 40) and 18% of the sample were women.
Figure 1 shows the needle/syringe programmes (NSP) cas-

cade and Table 1 provides disaggregation by key socio-demo-
graphic and drug use strata. Receiving clean syringes from the
prevention programmes at least once in the past 12 months was
reported by 2789 of participants (35.7%), whereas the exclusive
use of clean syringes in the past 30 days was reported by 7405
(94.8%). Both behaviours were reported by 2685 participants
(36.2% of those using only clean syringes or 96.2% of those

receiving the service). Among the subcategories, NSP access was
significantly higher among women, older individuals, those with
longer injection careers, those with lower income, and opioid or
mixed drug users (as compared to exclusive stimulant users).
There was no statistical difference by family status and educa-
tion. All variables in the multivariable model, except monthly
income, demonstrated an independent and significant effect.
Effective use of prevention was more prevalent among men,
those with higher education, lower income, and opioid users.
There was no difference by age, injection duration, and family
status. The multivariable models largely confirmed the results of
the univariate analysis, except for the effect of income.
The condom programmes (CP) cascade is shown in Figure 2

and Table 2.The risk of sexual transmission, defined in this analy-
sis as having at least one sexual partner in the past three months,
was reported by 6606 (85%) of all HIV-negative PWID. Access
to free condoms in the prevention programmes in the past
12 months was reported by 2282 (34.5%) of those at risk, which
is only marginally lower than what was reported for NSP. Effec-
tive use of condoms, in contrast to syringes, was reported by only
1708 (25.9%) participants. Combination of access to services
and effective use was reported by 673 participants, meaning that
only 39.3% of all at-risk participants and 29.5% of those receiving
the service report always using condoms. Receipt of condoms in
prevention programmes in the past 12 months was higher
among older individuals, those who have longer injection history,
have lower income and are mixed drug users. These associations
were confirmed in the multivariable model, where the effect of
gender also became significant (aOR = 1.2 [95% CI 1.0 to 1.4]
for women compared to men). Consistent condom use was
higher among men, younger PWID, those with shorter injection
history, living alone, having a lower income and among opioid
users. The multivariable models confirmed the associations of
consistent condom use with gender, age and family status.

100% 100%

35.7%

94.8%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Popula�on at risk Mo�va�on Access Effec�ve use

Figure 1. Needle/syringe programs cascade for HIV negative peo-
ple who inject drugs in Ukraine. Population at risk is defined as peo-
ple injecting drugs at least once in the past 30 days. Motivation is not
measured and assumed at 100%. Access to service is defined as
receiving syringes from prevention programs in the past 12 months.
Effective use is defined as using only clean syringes in the past 30
days.
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4 | DISCUSSION

4.1 | Cascade status and implications for
programming

In this analysis, we applied the HIV prevention cascade frame-
work to the data from the 2017 IBBS among PWID in Ukraine.
Overall, the analysis was helpful to better understand the cur-
rent status of HIV prevention among PWID in Ukraine. The cas-
cade demonstrated that access to prevention interventions
remains suboptimal, with just over one third of HIV-negative
PWID accessing NSP to receive syringes in the past 12 months.
The data also showed that the majority of PWID obtain clean
injection equipment elsewhere, leading to the low reported level
of syringe sharing. This last indicator has to be interpreted with
caution, considering the self-reporting bias (see below).
Access to CP was similar to that of NSP, explained by the

fact that these services are usually co-provided. However, in
contrast to clean syringes, consistent use of condoms was
reported by only a quarter of sexually active PWID. Similar to
clean syringes, the majority of condom users were not cov-
ered by CP and purchased condoms at their own expense.
It should be noted that the service access indicators were

based on the least stringent definition of receiving service at
least once in the past 12 months. Applying more rigorous cri-
teria, such as frequency or regularity, would decrease the esti-
mates substantially.
The subgroup analysis revealed that uptake of NSP was higher

among women, older and more experienced injectors, as well as
users of opioids or a combination of drugs. However, the effec-
tive syringe use was slightly less frequent among women and
mixed drug users. CP was more frequently accessed by older
participants with longer injection history, and by opioid and
mixed drug users. This also did not translate into higher rate of
effective use, which was notably higher among males, young peo-
ple and those living alone. Overall, the associations we found

between the age and drug type with programme access and risk
behaviour is consistent with other evidence indicating that PWID
with riskier behaviour are seeking prevention services more
intensively than those with lower risk [22,23].
Our findings confirm that HIV prevention efforts among

PWID should be intensified through increase in both NSP and
CP, particularly among specific subgroups such as young peo-
ple and stimulant users. Unlike with treatment, which is indi-
cated for all HIV-infected, universal coverage by most
prevention interventions is not realistically attainable and may
also not be necessary to achieve the reduction of incidence
on the population level. The WHO tool [18] recommends a
60% NSP coverage target with at least 200 syringes per per-
son per year, albeit recognizing that this number may not be
sufficient to provide clean syringes for each injection.

4.2 | Framework adaptation and recommendations
for evaluation

While the proposed cascade framework should be applicable to
all key populations and prevention methods [8], we faced sub-
stantial challenges in adapting it to the PWID context. At the first
step of the NSP cascade, the population in need of prevention
services could be defined in several ways. We used the current
definition of the PWID key population in Ukraine, which entails
using drugs by injection at least once in the past month, regard-
less of specific behaviours directly associated with HIV transmis-
sion risk (e.g. syringe sharing). It can be speculated that other
people who inject less frequently or are at risk of relapsing to
injection (non-injection drug users, OAT patients) may also bene-
fit from prevention services. Determination of sexual risk is no
less complex, as it is affected not only by frequency of activity,
but also by types of partners, specific practices, and use of pro-
tection. Similarly to non-injectors, people who have not had sex
in the recent past may also re-engage in sexual activity and thus
should not be excluded from condom provision.
Moreover the framework assumes that only HIV-negative

population should be included in the cascade. In reality, the
prevention programmes for PWID never distinguish clients
based on HIV status and equally serve HIV positive, HIV neg-
ative, and people with unknown HIV status because risk
reduction of HIV acquisition is as important as reduction of
transmissibility among people living with HIV. From this stand-
point, the inclusion of HIV-positive PWID in the cascade and
analysis of HIV status as one of the factors influencing access
to and effective use of services may be justifiable.
For the next step of the cascade, we assumed the motiva-

tion to use clean needles to be 100% because injecting with a
new needle is less traumatic. Some studies have found that
PWID may intentionally share needles in some circumstances
[24,25]. However, reports of such practices became less fre-
quent in the era of the grown HIV epidemic and nearly uni-
versal knowledge of HIV risk among PWID [21]. Motivation to
use condoms, in contrast, is determined by other factors and
is far from universal, leading to an assumption that only those
who received the service were motivated.
The service access indicator appeared to be the most chal-

lenging to operationalize. Unlike treatment, prevention tools
are available outside of prevention programmes and are
widely used for purposes other than HIV prevention. The IBBS
in Ukraine did not measure access to prevention tools
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Figure 2. Condom programs cascade for HIV negative people who
inject drugs in Ukraine. Population at risk is defined as people injecting
drugs at least once in the past 30 days and having sex in the past 3
months. Motivation is not measured and assumed equal to the next indi-
cator. Access to service is defined as receiving condoms from prevention
programs in the past 12 months. Effective use is defined as always using
condomwith all partners in the past 3 months.
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elsewhere; therefore, our cascade indicator was limited to
receipt of the tools from the programmes. We believe that
this approach is adequate to serve programming purposes,
such as assessment and planning of coverage overall and in
specific subgroups. It is also important to understand that,
compared to individual purchase of prevention tools at a phar-
macy, services provided by HIV prevention programmes are
more complex and serve multiple synergistic purposes.
We defined the final element of the cascade, the effective

use of prevention services, as consistent use of the condoms
or the clean syringes. Unlike in the treatment cascade, where
viral suppression is almost exclusively a result of treatment,
behaviours that prevent HIV are often practiced without
accessing specific programmes. As shown in our data, nearly
two thirds of PWID reporting consistent use of prevention
tools did not receive them through the prevention pro-
grammes. Such disconnect between the two indicators may
seem to contradict the underlying sequential cascade logic. In
the prevention context, however, it makes sense because safer
behaviours are facilitated not only by direct provision of pre-
vention services but also by educating about harm reduction
approaches and motivating to obtain tools from other sources.
Several amendments to the IBBS instruments can be made

in order to enable a more accurate and complete estimation
of the HIV prevention cascade. To assess motivation, the sec-
ond element of the cascade, IBBS should include questions to
measure the perceived HIV risk and motivation to use preven-
tion services. Additional questions are needed to comprehen-
sively measure access to prevention tools within and outside
of prevention programmes. It is also important to consider the
temporal dimension and assess the frequency and regularity
of tools uptake. Lastly, questions related to all cascade indica-
tors should use the same time frame (i.e. past twelve or three
or one month).

4.3 | Limitations

Several limitations should be considered in interpreting our find-
ings. First, the IBBS data on service uptake are vulnerable to
reporting bias. When responding to the questions, participants
may not be fully aware that syringes acquired through pharmacy
exchange sites or through secondary exchange volunteers may
come from the prevention programmes. This could partially
explain the notable discrepancy with the programmatic data indi-
cating higher levels of access [17]. The risk behaviour indicators,
especially the most straightforward ones regarding syringe shar-
ing, are likely affected by the social desirability bias due to the
ubiquitous exposure of Ukrainian PWIDs to HIV-related infor-
mation and regular surveys. This could lead to a substantial over-
estimation of the effective use of services element.
As described in Methods, several limitations in the IBBS

data source led to compromises in adapting the cascade
methodology. These included the absence of motivation and
risk perception measures, lack of data on the uptake of pre-
vention tools outside of the programmes, and different time
frames in the access and effective use-related questions.
Our analyses did not include other types of risk behaviours,

such as back- and front-loading, using pre-filled syringes, or con-
tainer sharing, because these practices are not directly affected
by the availability of clean syringes. Substantial prevalence of
these behaviours may contribute to ongoing HIV transmission

among PWID despite active NSP in Ukraine. If the “effective use”
definition would account for these practices, the estimates of the
last stage of the cascade would decrease significantly.

5 | CONCLUSIONS

The generic HIV prevention cascade framework was proposed
some time ago to reinvigorate the HIV prevention programme
[7,8]. The first real-life cascade analyses used data from condom
distribution and pre-exposure prophylaxis programmes [10,12],
and this study is the first such example for PWID.We estimated
the NSP and CP cascades for PWID in Ukraine using the IBBS
survey data and analysed the programming gaps, as well as
demographic and behavioural factors associated with achieving
the cascade outcomes. Access to NSP and CP was substantially
below the recommended level, especially among men and
younger PWID. In contrast, effective use of clean syringes was
reported by the vast majority of PWID, likely affected by self-re-
port bias. Consistent use of condoms was infrequent.
The analysis also revealed conceptual challenges in applying

the cascade framework to the context of HIV prevention
among PWID, primarily caused by complex, non-linear causal
pathways between the prevention interventions and desired
outcomes. Overall, the cascade framework was useful to
describe the status of HIV prevention among PWID in
Ukraine and to identify areas for improvement in program-
ming as well as evaluation of HIV prevention.
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